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Wind power forecasting incorporating Savitzky-Golay-TCN-SA-BiGRU
QIN Xiaohui, FAN Chongjun, FU Junyu

(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: As one of the mainstream clean energy generation methods, predicting the power generated by onshore wind power is
also a hot research problem at present. This paper proposes a TCN-BiGRU wind power prediction model that combines Savitzky—
Golay filter and self-attentive mechanism. The Savitzky—Golay filter is used for noise reduction of wind power and related features,
and the data are then fed into a TCN-SA-BiGRU model built by TCN, self-attentive mechanism, and BiGRU, which are capable
of mining the data features more deeply and quickly. The final prediction results show that the model incorporating the Savitzky—
Golay filter is effective in noise reduction of the data and has higher prediction performance than traditional models such as single
neural networks.
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Fig. 1 Structures of Causal and Dilated Convolutions
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Tab. 2 Comparison of experimental results
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Fig. 6 Comparison of predicted values for ablation experiments
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Tab. 3 Comparative results of ablation experiments

e Ay MAE MSE R?

(1)  S-G-TCN-SA -BiGRU  0.1020  0.0102  0.917 5
(2) TCN-SA -BiGRU 0.1122  0.0114 09171
(3) S-G-BiGRU 0.1106  0.0103  0.908 7
(4) S-G-TCN-BiGRU 0.1496  0.0137 0.8598

ML 6 LAS R 3 T Z5 AT LUA B (2) (1)
MAE FHAZ TR (1) 5 7 0.010 2, MSE 5 1 0.003 5;



EERNE |

Za/NE | 45 [l Savitzky—Golay JEJ #5 H TCN-SA-BiGRU XUHL T 3R i 171

HERY(3) 1Y MAE MBI THERI(1) = T 0.008 6, MSE
1 0.000 1; #5881 (4) 1) MAE AHEE FRIEL(1) & T
0.047 6, MSE {5 T 0.003 5;, £ I, 753l AIBES-G
UEBEAS | H IR IR LI I TCN B B R M
LREEM )G B — PR MAE UL ) MSE #5845 i I
Fr X AUE ] T A SO B S 10 4 S AR A 1 B A 54
TR PERE 7 AR A — 2 B3R FHE R, ki &
AH 2H A5 A 118 F000 44 BB A1 T B AR

4 LERIE

(1) AR CHHdi K Savitzky —Golay € 1 #% £ —
SEFRRE X BEHEAT T A AR IR T T A AR
FCAR I FRIORG B, 1H 92 08 4% P ) S 80T B AR B
B ANBE AT IR, BT DAAE SO 5 S Al b n] i — 2
FABEEANAL S-C IR S S 0 S5 N L
KAUA BEC kR4 = A A AN [R) B s 119 38
,@O

(2) 78 KH Iy S8 Ji 0 77 18, @l & Savitzky —
Golay JEIE #$ 19 TCN-SA-BiGRU #5551 fit) )X, 2 2K 75
TP RE T 3 X — 5280 5 B9 FE 283 Xt L | 3 il s 56
JE AR EIGGAIE , BRI ZE R Y TCN 3R 7 2 1 L
B DL KR i) 2% 2] 5 ek 25 K AN AN B T T T P e
I H LB BRI AR A0F 1B TP, R 08 T A b A2 4 A
FPEdE P T AL S IR B R

(3) FET AR GBI 5T 22 5 10 2 J IR AY 1)
Ak, T XU REL Ty 2 0 265 S Bk g FH 37 5% 1o 24 3F
— 5 FIRATE Y TR ST TR

Sk

(1] #rke AL, X8 KU DR BONAT e 23k [ 7], ZRALH )
K2 ,2020,40(2) :1-6.

[2] #EHR, 55 AN TEREEER SN[ M]. U5 iR i, 2020.

[3] T, 8KN7ZE 5% SCat. eIl )75 51 437 4 IR R 37 XU T ) A
RILT]. W A sk s ,2005,25(8) :32-34.

[4] YANG L, HE M, ZHANG J, et al. Support — vector — machine —
enhanced Markov model for short—term wind power forecast[ J].
IEEE Transactions on Sustainable Energy,2015,6(3) :791-799.

[5] Frikm. KT HGWO-SVM B XL D3 B 77 k0 9E [ 1] ARt
IR, 2023,44(3) 1217,

(6] BB, XA A, JETBOERWSE L AL SVM IR B i e 12
Wi B LA BT [ 7] 7 I 5 A A 2= 4k ,2019,33(3) : 78-84.

[7] KISVARI A, LIN Zi, LIU Xiaolei. Wind power forecasting—a data—
driven method along with gated recurrent neural network [ J].
Renewable Energy,2021,163:1895-1909.

(81 ¥FBE, XA, I T3 2 I WU 9 Bi-GRU A 8 it A7 18 1o I 4%
B[], B AR |, 2022,45(3) :54-60.

[9] 777 AEF)0 B 455 , 55, BT B LSTM-TCN #8113 1 X
R D R BN [ 7], b AL TR 2R, 2022, 42 (12)
4292-4303.

[10] $hEF Z=pii, B . 3T TCN-BILSTM 1 4% % 448 S i)
[I/OL]. RS TR S5 TH A 1-11[2022-09-23]. https://kns.
cnki.net/kems/ detail/11.2422.TN.20220922.0912.002.htm.

[11] XU Congyuan, SHEN Jizhong, DU Xin, et al. An intrusion
detection system using a deep neural network withgated recurrent
units[ J . IEEE Access,2018,6:48697-48707.

[12] 3 sTit, 40 7. 2T TSNE-BiGRU #5145 1] H 77 471 £if 750 0
[J]. B TH4AK ,2023(3) :52-57.

[ 13 ] CHEN Kui, LAGHROUCHE S, DJERDIR A. Degradation
prediction of proton exchange membrane fuel cell based on grey
neural network model and particle swarm optimization[ J]. Energy
Conversion & Management, 2019, 195( SEP.) :810-818.



